Here we present a study of the electronic structure of epitaxial ferromagnetic Mn 5 Ge 3 (0001) films on Ge(111) by means of x-ray absorption spectroscopy, x-ray photoelectron spectroscopy, and spin-resolved photoelectron spectroscopy. Spin-polarization (P ) value of +(15 ± 5)% at the Fermi energy (E F ) is measured with a photon energy of hν = 21.2 eV. Our findings are in contrast to recent band structure calculations predicting P = −41% at E F for the ferromagnetic bulk Mn 5 Ge 3 .
I. INTRODUCTION
In spintronics both charge and spin degrees of freedom are exploited in the same material in order to create a future generation of devices being smaller, more versatile and more robust than those currently used in conventional silicon-based circuit elements. The spin transistor together with the underlying basic concept of spin injection is one of the possible applications in this field. The first theoretical demonstration of the spin field effect transistor was given by Datta and Das in 1990 [? ] . However this concept has not yet been realized in experiments, mainly because it requires spin injection from a ferromagnetic metal (for example Fe) into a semiconductor which has been shown to be practically impossible due to the large conductivity mismatch between a metal and a semiconductor [? ] . This situation can be improved by the preparation of epitaxial ferromagnetic compounds on the basis of 3d metals and silicon or germanium grown on the semiconducting substrates. Among them Mn-based materials are most promising candidates because the Curie temperature of corresponding silicides or germanides can reach room temperature [? ] . Recently, the preparation of epitaxial Mn 5 Ge 3 (0001) films on a Ge (111) Here we present a study of the electronic structure of high-quality epitaxial ferromagnetic Mn 5 Ge 3 (0001) films on Ge(111) by means of x-ray absorption spectroscopy (XAS), x-ray photoelectron spectroscopy (XPS), and spin-resolved photoelectron spectroscopy (SRPES).
The spin-polarization value of about +(15 ± 5)% is measured at the Fermi level thus showing an opposite sign compared to the one calculated for bulk Mn 5 Ge 3 . The experimental photoemission data are discussed in the light of the available band structure calculations for ferromagnetic bulk Mn 5 Ge 3 .
II. EXPERIMENTAL DETAILS
Photoemission experiments were performed at about 190 K in the experimental setup for SRPES described in detail elsewhere [? ] . All spectra were collected in the angleintegrated mode with an acceptance angle of about ±6
• . The energy resolution was set to 100 meV and 500 meV for photoemission studies of the valence band (He Iα,hν = 21.2 eV;
He IIα,hν = 40.8 eV) and core-levels (Al Kα, hν = 1486.6 eV), respectively. Spin-resolved spectra were measured in remanence. The samples were magnetized in the direction marked by a white arrow in Fig. 1 
III. RESULTS AND DISCUSSION
Prior to the Mn 5 Ge 3 film preparation, the surface of the Ge(111) sample was cleaned by In conclusion, the electronic structure of the high-quality ferromagnetic epitaxial (002) Ge (111) Ge (222) Ge ( 
